M.l. HOLZMAN

& ASSOCIATES, LLC

Environmental Engineering m Impact Assessment m Compliance Services

January 28, 2014

James Grillo

Connecticut Department of Energy & Environmental Protection
Bureau of Air Management '

79 Elm Street

Hartford, CT 06106-5127

Re:  Bridgeport Biodiesel 2 LL.C
Potential Emissions Estimates

Dear Mr. Grillo:

On behalf of Brideport Biodiesel 2 L.L.C and Lutros, LLC, this letter responds to your email dated
December 12, 2013 requesting information on potential emissions from the proposed biodiesel
productidn plant to be located -at 146 Andover Street, Bridgeport, CT. Based upon your
recommendations, Lutros, LL.C, the supplier of the biodiesel production process performed
potential emissions calculations for criteria pollutants and hazardous air pollutants (HAPs)
expected to be emitted from point and fugitive sources at the premise when the proposed
Bridgeport 2 plant is operational. '

The potential emissions were rigorously calculated using your recommendations for EPA
emissions factors and procedures and account for emissions from the following sources:

Source Type Method

Nat. Gas-Fired Point Source / AP-42 Chapter 1.4

Beiler/Oil Heater combustion ‘
emissions

Process vacuum Point source / EPA Protocol for Equipment Leak Emission Estimates, Section

system exhaust

process source of

2.3.1 to determine air in-leakage to vacuum system with chemical

methanol and VOC engineering calculations to calculate methanol emissions in
emissions exhaust
Storage Tanks Fugitive methanol AP-42 Chapter 7.1.3, based on monthly average temperatures
standing and and VOC sources o
working losses ' :
Equipment Leaks Fugitive methanol EPA Protocol for Equipment Leak Emission Estimates, Section

and VOC sources

2.3.1 based on SOCMI Average Emissions factors and
alternatively, SOCMI Correlation Approach using more realistic
screening values from biodiesel production facility used for
permitiing of REG Albert Lea facility in MN

57 Mountain View Drive
West Hartford, CT 06117-3028

Phone: 860-523-8345 -
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Source Type Method
Process Tanks and | Fugitive methanol Chemical engineering calculations
Distillation and VOC sources
Column Cycling -
Losses
Biodiesel and Fugitive VOC AP-42 Chapter 5.2
glycerin load-out sources

As you will see in the enclosed report, total premise emissions of all regulated pollutants, with the
exception of carbon dioxide, are conservatively estimated to be less than 15 tons per year (TPY).
Furthermore, total premise potential emissions of methanol, a listed HAP in Section 112b of the
Clean Air Act, are estimated to be less than 10 TPY and all HAPs in aggregate are estimated to be
well below 25 TPY. Therefore, it appears that a CTDEEP permit to construct and operate will not
be required for the proposed Bridgeport 2 plant.

Your email had also discussed CTDEEP’s position with regard consideration of the condensers in
the biodiesel production process as control devices, that their methanol recovery efficiency cannot
be considered in potential emissions calculations. Upon review of the function of the condensers
in the subject biodiesel production process, we maintain that these are most accurately considered
“process condensers” that are integral to the production process, rather than control devices and,
therefore, the recovery efficiency must be considered in the calculation of potential emissions.
Our basis of this determination is detailed in the attached report. In brief, the condensers to be
used in the plant closely fit the definition of “process condenser” in the MON NESHAP rule (40
CFR Part 63, Subpart FFFF). The two condensers in series are in-line prior to a vacuum source,
are capable of and normally used for the purpose of recovering chemicals for reuse and, in fact,
the vacuum system could not operate technically or economically without the condensers.

With regard to state and/or federal regulatory requirements, regardless of whether a state permit is
required, we have identified the following regulations that may be applicable to operation of the
Bridgeport 2 plant:

Potentially-Applicable Rule Preliminary Determination
40 CFR Part 60, Subpart D¢ - NSPS for | Not applicable. Oil heater is not a steam generating unit and rule not
Small Industrial-Commercial- = - applicable to units less than 10 MMBtu/hr heat input.
Institutional Steam Generating Units :
40 CFR Part 60, Subpart Kb - NSPS Not applicable. Each methanol and methylate tank sized less than 75
for Volatile Organic Liquid Storage cubic meters (19,815 gal). All other tanks (biodiesel, vegetable oil,
Vessels and glycerin tanks) have capacities between 75 and 151 m® and a
maximum true vapor pressure less than 15.0 kPa

g - R Applicable. Facility is an affected facility per §60.660(a) and
for Volatlle Orgamc Compound {(VOC) | construction will commence after December 30, 1983.
Emissions from the Synthetic Organic
Chemical Manufacturing Industry
(SOCMI} Distillation Operations
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Potentially-Applicable Rule Preliminary Determination
G EEBNSPS | Limited applicability (only requirement is to submit to the

SOC

for VOC Emissicns from
Reactor Processes

Administrator a process design description as part of the initial report).
The transesterification process has equipment that is subject to both
NSPS subp. NNN and NSPS subp. RRR. The process stream from the
transesterification process is sent to the biodiesel distillation process,
which is also subject to NSPS subp. NNN. From 40 CFR
§60.700(c)(5), the equipment in the transesterification process that is
subject to NSPS subp. RRR is subject only to the requirements of 40
CFR § 60.705(1).

AL 6 J Ry NSPS
for Equipment Leaks of VOC in the
SOCMI for which Construction,
Reconstruction, or Modification
Commenced After November 7, 2006.

Applicable. Facility is an affected facility per 40 CFR. §60.480a(a) and
construction will commence after November 7, 2006.

40 CFR Part 63, Subpart FFFF -
NESHAPs for Miscellaneous Organic
Chemical Production and Processes.

Not applicable. Fagility is not a major HAP source,

40 CFR Part 63, Subpart DDDDD —
NEHSAPS for Industrial, Commercial,
and Institutional Boilers and Process
Heaters.

Not applicable. Facility is not a major HAP source.

40 CFR Part 63, Subpart JJJJJT —
NEHSAPS for Industrial, Commercial,
and Institutional Boilers Area Sources

Not applicable. Rule not applicable to natural gas-fired boilers.

We look forward to your review of the attached potential emissions documentation and to discuss’
any comments or questions you may have on the proposed facility. We would also be happy to
meet with you, if necessary, to discuss your review.

Sincerely,

ML.1. Holzman & Associates, LLC

Michael J. Holzman

Michael 1. Holzman
- President

7 Attachment

c Kiernan Wholean, CT DEEP (via email)
Brent Baker, Tri-State Biodiesel (via email)
Travis Danner, Lutros, LLC (via email)
Mark Mauss, Lutros, LLC (via email)
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January 28, 2013

Submitted by:

Travis Danner
Vice President Engineering
LUTROS, LLC
721 Scenic Highway
Lookout Mountain, TN 37350
Phone: 423.702.4414
Fax: 423.702.4413
Mobile: 770.655.6736
E-mail: travis@lutros.com
www.lutros.com
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EXECUTIVE SUMMARY

The potential to emit estimates presented herein have been prepared for Bridgeport Biodiesel 2 LLC
in regards to the biodiesel process to be installed at 146 Andover St., Bridgeport, CT. The Bridgeport
Biodiesel 2 LL.C process will have both point sources and fugitive sources of potential emissions.

The point sources consist of a natural gas-fired boiler/oil heater rated at less than 10 MMBtu/hr heat
input and the vacuum vent from the biodiesel production process. The fugitive emissions sources will
consist of storage tank standing and working losses, fugitive emissions associated with production
process equipment leaks and fugitive emissions from biodiesel and glycerin product load-out to tank
trucks. Methanol is the only Hazardous Air Pollutant (EPA-regulated HAP) used in or emitted from
the biodiesel process to be installed as Bridgeport Biodiesel 2, other than trivial amounts of HAPs
emitted from the natural gas-fired boiler/oil heater.

The boilet/hot oil heater will have the potential to emit less than 15 tons per year (TPY) of any
pollutant and, therefore, is exempt from the requirement to obtain a CTDEEP permit to construct and
operate. The biodiesel production process vacuum vent and fugitive emissions sources will have the
potential to emit predominately methanol, which is both 2 HAP and a volatile organic compound
(VOC) and negligible amounts of non-methanol VOC. Methanol is used as an ingredient both in pure
form and as a 70% solution with sodium methylate. The table below summarizes the estimated
potential to emit methanol from storage, process leaks, and the process exhaust and non-methanol
VOC from vegetable oil, biodiesel and glycerin storage and load-out. Potential to emit resulting from
feedstock and product storage was calculated according to the procedure presented in AP-42, Section
7.1.3. Calculations of standing and working losses were conducted based on the monthly average
temperatures rather than a yearly average. Potential to emit due to fugitive leak emissions was
estimated using the Average Emission Factor Approach as outlined in Section 2.3.1 of the 1995
Protocol for Equipment Leak Emission Estimates (EPA-453/R-95-017, 1995). The SOCMI average
emission factors provided in the procedure are likely over-estimates as the process conditions
(temperature and pressure) for the biodiesel process are low; additionally, those pipes containing pure
methanol and methylate are small (1 or smaller). Fugitive potential to emit estimates for a biodiesel
process based on SOCMI average emissions factors are likely overestimates, if not gross
overestimates. As a comparison, potential to emit due to fugitive emissions was also estimated using
the EPA Correlation Approach based on screening values presented in the Technical Support
Document for Air Emissions Permit No. 04700061-002 pertaining to a permit for a 30 MMgal/yr
biodiesel plant by the Renewable Energy Group, Inc. in Albert Lea, Minnesota. Potential VOC
emissions due to load-out of bicdiesel and glycerin product were calculated using the procedures in
AP-42, Section 5.2.

The combined total potential to emit methanol from all sources based on SOCMI factors is estimated
at 7.37 tons/yr based on SOCMI average factors and 2.85 tons/yr based on REG screening values.
Note that fugitive emissions based on SOCMI factors are four times higher than those calculated by
available screening data for biodiesel plants. The total potential to emit methanol in either case is less
than 10 tons/yr and the combined total potential to emit all HAPs is less than 25 tons/yr. Total VOC
potential emissions, including negligible emissions from non-methanol tank storage and product load-
out operations and total potential emissions of all other regulated pollutants, will also be less than 10
TPY. On the basis of total criteria pollutant and HAP emissions from all sources, Bridgeport
Biodiesel 2 would be classified as a minor source of criteria poliutants and HAPs and would emit less
than 15 TPY of any regulated pollutant. Consequently, Bridgeport Biodiesel 2 would not appear to
need a CTDEEP air permit to construct/operate.

LUTROS, LLC Page 2 of 20
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Methanol/VOC Potential Emissions Summary:

SOCMI SOCMI

Correl Ave
-tonsfyr tons/yr
Tank Storage 0.85 0.85
Fugitive Emissions 1.31 5.84
Other Process Emissions 0.68 0.68
Total Potential to Emit Methanol 2.85 7.37
Non-Methanol VOC Potential Emissions
tons/yr
VOC from Vegetable_OiI Feedstock Storage and <0.02
Biodiesel and Glycerin storage and Load-out T
Combustion Source Potential Emissions Summary:
tons/yr
S0z 0.03
NOx ' 417
CO -3.50
"VOC 0.23
PM 0.32
COZ equivalents . 5036

Bridgeport 2 Total Premise Potential Emissions Summary:

SOCMI SOCMI

Correl Ave

tons/yr Tonslyr
SO 0.03 0.03
NOx 417 417
co 3.50 3.50
VOC . 3.10 -~ 7.62
PM 032 0.32
COZ equivalenls 5. 036 5.036
Methanol (HAP) 2.85 7.37
Total HAPs 2.86 7.38

LUTROS, LLC : Page 3 of 29
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Potential Emissions Documentation

The following potential to emit estimates are prepared for the biodiesel plant to be installed as
Bridgeport Biodiesel 2 at 146 Andover St, Bridgeport, CT by Bridgeport Biodiesel 2 LLC. At this
location Bridgeport Biodiesel 2 LLC will use only one substance classified by the EPA as a
Hazardous Air Pollutant (HAP) in its everyday manufacturing operations: methanol. In addition to.
this HAP, Bridgeport Biodiesel 2 LLC will operate a natural gas fired thermal oil unit. These two
sources (methanol and combustion emissions) represent the main sources of potential emissions of
HAPs and criteria pollutants for Bridgeport Biodiesel 2. Other trivial sources of VOC emissions will
be vegetable oil, biodiesel and glycerin storage tank standing and working losses and biodiesel and
glycerin product load-out emissions. Emissions estimates from each source are presented below.

Thermal Qil Heater Emissions:;

Bridgeport Biodiesel 2 LLC will operate a natural gas fired thermal oil unit with a maximum
capacity of less than 10 MMbtu/hr. Table 1 below displays the estimated criteria pollutant potential
to emit based on EPA emissions factors.

Pollutant EPA Emission  Natural Gas Potenti_al to

Factors* Usage Emit
[lb/MMBtu] " [Btuiyr] [tonsiyr]

s02 0.0006 87,600 0.03
NOx 0.0952 87,600 417
coO 0.0800 87,600 3.50
VOC 0.0052 87,600 0.23
PM 0.0072 87,600 0.32
CO:2 114.3 87,600 5,006
Methane 0.0022 87,600 0.10
N20O 0.0021 87,600 0.09
CO: equivalents 5,036

*Emissions factors taken from Tables 1.4-1 and 1.4-2 of AP-42

Table 1: Combustion Criteria Pollutant Potential to Emit

Methanol Emissions:

Bridgeport Biodiesel 2 LL.C’s production hardware to be installed will have a theoretical annual
capacity of 13.1 MMgal/yr of finished biodiesel. This will require a net methanol usage of less than
1.8 MMgal/yr, and a sodium methylate usage of 201,000 gal/yr which will be purchased as a 70%
methanol solution. There are three primary sources of methanol emissions: methylate and methanol
storage, fugitive emissions, and process related sources. Each of these sources will be addressed in
turn.

Storage Emissions:

Potential to emit from the storage of methanol and sodium methylate was estimated using the
procedure presented in AP-42, Section 7.1.3. Calculations of standing and working losses were
conducted based on the monthly average temperatures of New York, NY (the closest city to
Bridgeport, CT for which data was provided in AP-42, Table 7.1-7) as opposed to an annual average.
Tank characteristics and expected annual through puts are provided in Table 2. Various constants
used for the calculations are provided in Table 3. Tabular data of the calculations are provided in

LUTROS, LLC Page 4 of 29
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Appendix A. Table 4 shows the results from these calculations. Note that the potential to emit due
to standing and working losses of methanol and methylate storage total 0.85 tons/yr.

Tank Annual Annual

No. Content _ Diameter Height Capacity Throughput Turnovers
[ft] [ft] [Gal] [Gal]

1 Sulfuric Acid 10 15 8,000 53,107 74
2 Glycerin - 12 30 - 20,000 1,065,329 59
3 Biodiesel 12 30 20,000 2,218,688 123
4 Bicdiesel 12 37 30,000 3,328,032 123
5 Bicdiesel 12 37 30,000 3,328,032 123
6 Biodiesel 12 37 30,000 3,328,032 123
7 Veg. Oil 12 37 30,000 4,380,000 162
8 Veg. Qil -T2 37 30,000 4,380,000 162
9 Veg. Oil 12 37 30,000  -4,380,000 162
10 Methanol 10 20 10,000 1,786,841 199
11 Methanol 10 15 8,000 893,421 124
12 Sodium Methylate 10 15 8,000 200,976 28

T910 Methanol 8 12 4,500 297,807 74

Table 2: Storage tank capacities, contents, and turnovers

Methanol 30% Methylate

Solution
Molecular Weight 32.04 38.628 Ib/lk-mol
Paint Factor (a) 0.255 0.255 white tanks
Vap. Press Const. A 7.897 8.613
Vap. Press Const. B 1474.08 2199.80 [C]
Vap. Press Const. C 229,13 285.21 IC]
Universal Gas psia-ft3 /
CConstant 0731 10T molR
Tank Vent Pressure  +/-0.03 +/-0.03 psig
Atmospheric Pressure  14.696 14.696 psia

Table 3: Storage tanlk and constituent constants

Tank Standing Workin Total
No. Content Losses!;l Lossesg Losses
[tons/yr] [tonsiyr] [tons/yr]

10 Methanol 0.05 0.33 0.39

11 Methanol 0.05 0.22 0.26

Sodium
12  Methylate 0.05 0.03 0.08
T910 Methanol 0.03 0.10 0.12

Total potentiai to emit due to storage 0.85

Table 4: Storage related potential to emit estimates

LUTROS, LLC Page 5 of 29




== LUTROS, LLC

Fugitive Emissions:

Potential to emit due to fugitive emissions was estimated using the Average Emission Factor
Approach as outlined in Section 2.3.1 of the 1995 Protocol for Equipment Leak Emission Estimates.
Note, however, that the source categories for which emissions factors are available do not likely
accurately represent a biodiesel process. Note the following excerpt from the protocol:

For process units in source categories for which emission
factors and/or correlations have not been develcoped, the factors
and/or correlations already developed can be utilized. However,
appropriate evidence should indicate that the existing emission
factors and correlations are applicable to the source category
in guestion. Criteria for determining the appropriateness of
applying existing emission factors and correlations to another
source category may include one or more of the following: (1)
process design, (2) process operation parameters (i.e., pressure
and temperature), (3) types of equipment used, and (4) types of
material handled. For example, in most cases, SOCMI emission
factors and correlations are applicable for estimating equipment
leak emissions from the polymer and resin manufacturing
industry. This is because, in general, these two industries have
comparable process design and comparable process operation, they
use the same types of equipment, and they tend to use similar
feedstock. (Page 2-5,2-6)

Biodiesel processes do not employ the same feedstocks as polymer and resin manufacturing; they do
not employ similar processes. While biodiesel processes may employ similar equipment to polymer
and resin manufacturing, they do not likely employ similar pressures and temperatures. Most
equipment components in a biodiesel process are not exposed to methanol concentrations over 20%,
i.e. most of the fluid mixtures throughout the reaction process are defined as heavy liquids. Most of
the fugitive emissions are, however, contributed by the streams of pure methanol delivered to the
reaction process. Most all components in the delivery streams are at ambient temperature, at only
slightly elevated pressures (< 30 psi), and are comprised of components having pipe fittings less than
one inch in diameter. Consequently, actual emissions for these streams are expected to be
significantly lower than those predicted from the provided SOCMI average emissions factors for
dissimilar processes comprised of larger equipment, higher temperatures, and higher pressures.
Fugitive potential to emit estimates for a biodiesel process based on SOCMI average emissions
factors are likely to be overestimates, if not gross overestimates. The SOCMI factors have been
used with the understanding that the resulting estimates are unrepresentatively high.

In addition to these SOCMI emission factors, fugitive potential to emit estimates have also been
calculated based on the EPA Correlation Approach using screening values presented in the Technical
Support Document for Air Emissions Permit No. 04700061-002 submitted for a 30 MMgal/yr
biodiesel plant by the Renewable Energy Group, Inc. in Albert Lea, MN —“The facility measured
concentrations around 50 ppmv from the equipment leaks and applied a factor of safety of 4 to arrive
at [a screening value of] 200 ppmv.” This screening value of 200 ppm was used in the EPA
Correlation Approach to establish representative leak rates.

The SOCMI average emission factors are provided in Table Sa; this table corresponds to Table 2-1 of
the 1995 Protocol for Equipment Leak Emission Estimates. Table 5b displays the SOCMI leak
rate/screening correlations; this table corresponds to Table 2-9 of the 1995 Protocol for Equipment
Leak Emission Estimates. Table 6 provides the component types and quantities within the biodiesel
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* process that service a mixture having some fraction of either methanol or sodium methylate. Also
provided in Table 6 are the process subsystems and their corresponding potential to emit due to
fugitive emissions. Note that the potential to emit from the glycerin and biodiesel methanol recovery
system appears low, 0.22 and 0.03 tons/yr; the reason for this is that these systems are under vacuum
and as such the fugitive emissions result in air being pulled into the system rather than methanol
exiting the system. Emissions resulting from this air entrainment are considered with the vacuum
system exhaust in the Process Emissions section below. Note the total potential (o emit resulting
Trom fugitive emissions is estimated at 5.84 tons/yr using the SOCMI average emission factors
which are expected to be overly conservative given the process design and operational
parameters of the biodiesel system, Total potential to emit resulting from fugitive emissions is 1.31
tons/yr using the SOCMI screening/leak rate correlations which are expected to be more realistic
estimates for a biodiesel plant. Note that a safety factor of 35 would have to be applied to actual
concentration measurements before estimates from the correlation approach would exceed that of the
average factor approach. Tabular data for the fugitive emissions calculations are provided as -
Appendix B.

Emiszsion factord

Equipment type ) © Bervice {kg/hrx /source)
Valwves Gas 0.005897
Light liguid 0.00403
Heavy liquid 0.00023
pump =ealsb Light ligquid 0.0199
Heoavy liguld 0.00862
Comprassor seals zas 0.228
Presgpure relisef valves zZas 0.104
connectors All a. 00133
Open-anded lines aAll a.0017
Sampling connections A1l 0.8150

Table 5a; SOCMI average emission factors

Equipment type : Correlation@.,b
1.87E-06 x (8v)0.873
£.41E-06 » {8v)0.797

Gas valves Leak rate (kg/hr}

Light ligquid wvalves Leak rate (kg/hr}

1.9DE-D5 x (gv)0.824

Light ligquid pumps® Leak rate {kg/hr)

1.05E-06 x {sSv)0.885

n

Connecitors Leak rate (kg/hr}

Table 5b: SOCMI Leak Rate/Screening Value Correlation

LUTROS, LLC " Page 7 of 29
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SOCMi SOCMI

Component Type Qty ' Subsystem Ave Correl

[tonsfyr] [tonslyr]
Valves 97 Pretreatment Wash & Giycerin Methano! Recovery 0.31 0.06
Pump Seals 23 Transesterification & Neutralization 1.35 0.21
Connectors 889 Biodiesel MeOH Recovery & Centrifuge 0.04 0.01
Open-Ended Lines 2 lon Columns & Methanol Day Tank 1.04 0.27
Sampling Connections 14 Vacuum System--Condensate Streams 0.74 0.15
Esterification 1.32 0.37
Methanol Distillation 0.51 0.15
Tank Farm 0.54 0.08
_Total potential to emit due to fugitive emissions 5.84 1.31

Table 6: Potential to emit resunlting from fugitive emissions

Process Emissions:

Bridgeport Biodiesel 2 LLC’s process will employ a continuous flow biodiesel production process.
An advantage of a continuous process is that process tanks are not cycled under normal operation;
they would only be cycled as certain nonrecurring maintenance dictated—only a few times a year.
Consequently, under steady-state operation the only potential to emit source is the vacuum system
exhaust. Apart from steady-steady operation there is also the potential to emit from cycling
{emptying and filling) the process tanks and distillation column. Each of these potential to emit
sources will be considered in turn: vacuum system exhaust, process tanks cycling, and methanol
distillation cycling, '

"~ Vacuum System Exhaust

Fugitive emissions in the form of air leaking into the solvent recovery system will impact the

performance of the solvent recovery system—both vacuum pump performance and condenser

performance. The core of Bridgeport Biodiesel 2's solvent recovery system consists of two integral
. process condensers followed by two vacuum pumps in series—Appendix D provides process flow
diagrams for the biodiesel production process and supporting systems. The first vacuum pump is a
liquid ring vacuum booster pump and the second a liquid driven eductor. The condensers are treated
as process condensers according to the MON NESHAP rule (Subpart FFFF—NATIONAL
EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS: MISCELLANEOUS
ORGANIC CHEMICAL MANUFACTURING), “process condenser” is defined in §63.2550 as
follows:

Process condenser means a condenser whose primary purpose is
to recover material as an integral part of an MCPU. All
condensers recovering condensate from an MCPU at or above the
boiling peoint or all condensers in line prior to a vacuum
source are considered process condensers. Typically, a primary
condenser or condensers in series are considered to be
integral to the MCPU if they are capable of and normally used
for the purpose of reccvering chemicals for fuel value (i.e.,
net positive heating value), use, reuse or for sale for fuel
value, use, or reuse. This definition does not apply to a
condenser that is used to remove materials that would hinder
performance of a downstream recovery device as follows:

LUTROS, LI.C ‘ Page 8 of 29
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(1) To remove water vapor that would cause icing in a
downstream condenser, or

{2) To remove water vapor that would negatively affect the
adscrption capacity of carbon in a downstream carbon adsorber,
or . :

(3) To remove high molecular weight organic compounds or other
organic compounds that would be difficult to remcve during
regeneration of a downstream carbon adsorber.

The condensers employed by Bridgeport Bridgeport 2 for solvent recovery:
1. recover condensate in line prior to a vacuum source, and
2. are capable and normally used for the purpose of recovering methanol for reuse.

Additionally, the vacuum system could neither technically nor economically operate without the
condensers. The condensate recovery rate from these condensers will be 2.5 gallons/minute; at the
design vacuum depth of 28.5 inHg this represents over 4500 ACFM. The vacuum pumps will
accommeodate no more than 250 ACFM at the design vacuum depth. Consequently, the vacuum
system could not feasibly maintain the required depth of vacuum in the absence of the process
condenser. Furthermore, 2.5 gpm of methanol at $1.90/gal represents over $1.8MM/yr such that it is
not economically viable to operate the system in the absence of this condenser. Thus, this condenser
is treated as an integral process condenser. It is not considered a control device.

The only steady-state potential to emit from the process is the result of fugitive air emissions into the
vacuum solvent recovery system reducing the partial pressure of the methanol vapor enabling it to
pass through the process condenser and vacuum pumps. These fugitive emissions of air into the
vacuum system have been estimated using the Average Emission Factor Approach as outlined in
Section 2.3.1.of the 1995 Protocol for Equipment Leak Emission Estimates. Once the extent of air
enirainment was determined the potential to emit methanol in the vacuum exhaust was calculated
based on the vapor pressure of methanol at the temperature (45F) of the vacuum eductor loop and the
corresponding partial pressure of methanol in the exiting exhaust stream. A summary of the results
from these calculations is provided as Table 7 and detailed tabular data is provided in Appendix C.
Note the potential to emit methanol in the vacuum system exhaust stream is 0.58 tons/yr.’

Parameter Value Unit
Fugitive Air Leaks 1.84 Ibm/hr
Air Flowrate at 29.8"Hg Vac 100.63 ACFM
Air Flowrate 0.40 SCFM
Eductor Loop Exit
Temperature 45 F
Eductor Loop Exit Pressure 14.696 psia
Vapor Pressure Methanol 0.89 psia
Methanol Partial Pressure 0.06
Methanol Potential to Emit 0.58 tons/yr

"Table 7: Potential to emit resulting from vacuum exhausi
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Process Tanks Cycling

Under steady-state conditions there is no potential to emit (apart from fugitive emissions) from the
process tanks. Upon filling the process tanks air in the tanks is pushed through the vacuum system
and exhausted. The first step to quantifying the potential to emit methanol is to estimate the mass of
air pushed through the vacuum system due to process tank cychng eaoh year The total volume of all
process tanks is approximately 20,000 gallons, and NN : -
s WG PRl cycling process tanks will contribute 1,22 tonsfyr of air passmg through the vacuum
NAPALLANE system The vapor pressure and corresponding partial pressure of methanol at the exit conditions
oyt AN 3 (45F, 0 psig) was calculated to estimate the methanol entrained in these 1.22 tons of air, the potential
Lo Con 0! u’fto emit methanol due to process tank cycling is 0.09 tons/yr.

Methanol Distillation Cycling

Cycling the distillation column is of the exact same nature as cycling the process tanks above. The
distillation column will be operated under slight vacuum—13.7 psia. Consequently, Any air
exhausted from the system will exit through the vacuum system The total volume of the distillation
column is approximately 1,000 gallons, and [T rRouR ;
j the cycling of the distillation column w11] result in 0.26 tons of air exmng through 1ts
condenser The vapor pressure and corresponding partial pressure of methanol at the exit conditions
(60F, 0 psig) was calculated to estimate the methanol entrained in these 0.26 tons of air, the potential
to emit methanol due to distillation column cycling is 0.02 tons/yr. Note the methanol distillation
column condenser is also treated as a process condenser as it is both inline with a vacuum source and
the methanol condensate is being recovered for reuse.

Non-Methanol VOC Emissions

In addition to methanol and sodium methylate Bridgeport Biodiesel 2 will use vegetable oil as a
feedstock and it will produce biodiesel and glycerin. Tank storage standing and working losses for
these materials were calculated using the same procedures used for the methanol and sodium
methylate storage tanks (AP-42, Section 7.1.3). Potential VOC emissions due to load-out of biodiesel
and glycerin product were calculated using the procedures in AP-42, Section 5.2. Potential to emit
VOC from the storage and load-out of these fluids was found to be negligible (< 0.02 tons/yr). This
is due to the low vapor pressures (< 2 Pa at 100F) of these substances. See assumptions and '
methodology used to estimate potential VOC emissions in Appendix E.

Summary

Bridgeport Biodiesel 2 will have both point sources and fugitive sources of potential emissions. The
point sources consist of a natural gas fired boiler/hot oil heater that is rated at less than 10 MMbtu/hr
and the biodiesel/methanol recovery process vacuum vent. Fugitive sources of potential emissions
associated with the biodiesel production process consist of storage tank standing and working losses,
fugitive emissions from equipment leaks and fugitive emissions from product load-out to tank trucks.
The boiler/hot oil heater will have the potential to emit less than 15 TPY of any pollutant and,
therefore, is exempt from the requirement to obtain an individual permit to construct and operate.

Aside from the combustion source, the biodiesel production process and fugitive emissions sources
will have the potential to emit methanol, which is both a federal HAP and a VOC, and negligible
amounts of non-methanol VOC. Methanol is used as an ingredient both in pure form and as a 70%
solution with sodium methylate. Table 8 summarizes the estimated Potential to Emit methanol from
storage, process leaks, and process exhaust. The combined total potential to emit methanol from all
sources totals 7.37 tons/yr based on the average emission factor approach using SOCMI average
factors for equipment leaks and 2.85 tons/yr based on the EPA correlation approach using SOCMI
correlations and screen values presented in the Technical Suppoit Document for Air Emissions Permit
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No. 04700061-002 {REG Albert Lea, MN). The total potential to emit methanol is less than 10
tons/yr and the combined total potential to emit all HAPs is less than 25 tons/yr; on this basis
Bridgeport Biodiesel 2 would be classified as a minor source of HAP. Total VOC potential
emissions, including negligible emissions from non-methanol tank storage and preduct load-out
operations, will also be less than 10 TPY. As summarized in Table 9, total premise emissions of each
regulated pollutant, other than CO2, would also be below 15 TPY. Therefore, Bridgeport Biodiesel 2
would not trigger the requirement for a CTDEEP Permit to Construct and Operate.

SOCMI

SOCMI
Ave Correlation

Tank Storage . tonsfyr tonslyr
Dry Methanol Storage 0.39 0.38
Wet Methanol Storage 0.26 0.26
Methanol Day Tank 0.12 0.12
Methylate Storage 0.08 0.08
Subtotal 0.85 0.85

Fugitive . ‘
Pretreatment Wash & Glycerin Methanol

Recovery 0.31 0.08

Transesterification & Neutralization 1.35 0.21
Methanol Recovery & Centrifuge 0.04 0.01

lon Columns & Methanol Day Tank 1.04 0.27
Vacuumn System (Condensate) 0.74 0.15
Esterification 1.32 0.37
Tank Farm 0.54 - 0.08
Subtotal 5.84 1.31
Other Process Sources
Periodic Cycling of Process Tanks 0.09 0.09
Startup Evacuation of Methanol Distillation
Column 0.02 0.02
Vacuum System {Exhaust) 0.58 0.58
~ Subtotal 0.68 0.68
Total Potential to Emit Methanol 7.37 2.85
Total Nen-Methanol VOC <0.02 <0.02
VOC from Boiler/Hot Oil Furnace 0.23 0.23
Total VOC 7.62 3.10

Table 8: Total Methanol and VOC Potential to Emit

LUTROS, LLC
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SOCMI SOCMI

Correl Ave

tons/yr Tonslyr
SOz 0.03 . 003
NOXx 4.17 417
CcO 3.50 3.50
VOC 3.10 7.62
PM 0.32 0.32
COZ equivalenls 5,036 5.036
Methanol (HAP) 2.85 7.37
Total HAPs 2.86 7.38

Table 9: Total Premise Potential to Emit
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